In the title compound, C 14 H 15 N 5 OS, the tautomer present in the solid state is that in which the immediately exocyclic N atom bears the H atom. The central five-membered ring is almost planar (r.m.s. deviation = 0.025 Å ), but both its N atoms are significantly pyramidalized. A classical hydrogen bond from the N-H group to the cyanide N atom forms inversion-symmetric dimers, which are further linked by C-HÁ Á ÁO interactions.
Chemical context
The pyrazolone 4-amino-2,3-dimethyl-1-phenyl-3-pyrazolin-5-one ('4-aminoantipyrine') and its derivatives represent some of the most important compounds used as analgesic, antipyretic and anti-inflammatory drugs (Santos et al., 2010) . The biological activity of these compounds has been attributed to their scavenging activity against reactive oxygen and nitrogen species in biochemical reactions (Costa et al., 2006) . Continuing our interest in the synthesis of azoles and of fused azoles as both potential CNS regulants and antimetabolites in purine biochemical reactions (Elgemeie et al., 1997 (Elgemeie et al., , 2004a (Elgemeie et al., ,b, 2005 (Elgemeie et al., , 2007 (Elgemeie et al., , 2008 , our current work deals with the synthesis and structure of methyl N-cyano-N-imidothiocarbamate derivatives of 4-aminoantipyrine derived from two-component reactions. The title compound (1) was synthesized by the condensation of 4-aminoantipyrine and N-cyanoimido-S,Sdimethyldithiocarbonate in a simple one-step reaction. Compound (1) can exist in two tautomeric forms: (1a) and (1b). The 1 H and 13 C NMR spectra cannot differentiate between the two structures. The X-ray structure determination was undertaken to establish the exact nature of the product.
Structural commentary
The molecule of (1) is shown in Fig. 1 . The location and free refinement of the NH hydrogen atom confirm the existence of ISSN 2056-9890 the tautomer (1b) in the solid state. The central fivemembered ring is effectively planar (r.m.s. deviation 0.025 Å ), but both its nitrogen atoms are significantly pyramidalized, with C6 lying 0.635 (2) and C11 0.271 (2) Å out of the plane in opposite directions. The imidothiocarbamate group is also roughly planar (r.m.s.d. 0.05 Å ) and almost perpendicular to the central ring [interplanar angle 83.38 (3) ]; the interplanar phenyl/dihydropyrazole angle is 44.82 (5) .
Supramolecular features
The main intermolecular interaction is the classical hydrogen bond from the NH function N3-H03 to the cyanide nitrogen atom N5, forming inversion-symmetric dimers. These dimers are further linked in the a-axis direction by a pair of weak C-HÁ Á ÁO hydrogen bonds to the same acceptor atom (C6-H6CÁ Á ÁO1 and C16-H16Á Á ÁO1), forming a layer structure parallel to the ab plane (Fig. 2) . See Table 1 . The interaction C13-H13Á Á ÁN5 links the layers in the third dimension.
Database survey
The 1,5-dimethyl-2-phenyl-2,3-dihydro-1H-pyrazol-3-one ring system with a nitrogen substituent at the 4-position has been thoroughly investigated. Figure 1 The molecule of the title compound in the crystal, with displacement ellipsoids drawn at the 50% probability level.
Figure 2
Packing diagram of the title compound. The view direction is rotated slightly from the vector perpendicular to the ab plane. Hydrogen bonds (one classical and two 'weak', the first three entries in Table 1 ) are drawn as thick dashed lines. Table 1 Hydrogen-bond geometry (Å , ). 
Synthesis and crystallization
A solution of N-cyanoimido-S,S-dimethyldithiocarbonate (0.01 mol) in ethanol (20 ml) was added to a solution of 4-aminoantipyrine (0.01 mol) in ethanol (30 ml) containing catalytic amounts of piperidine (0.5 ml). The reaction mixture was heated at reflux for 30 min and then evaporated under reduced pressure. The yellow solid product was collected by filtration and recrystallized from ethanol, yield 85%, m.p. 489-491 K.
Refinement
Crystal data, data collection and structure refinement details are summarized in Table 2 . The NH hydrogen atom was refined freely. Methyls were refined as idealized rigid groups that were allowed to rotate but not tip. Other H atoms were included using a riding model starting from calculated positions.
4-{[(Cyanoimino)(methylsulfanyl)methyl]amino}-1,5-dimethyl-2-phenyl-2,3-dihydro-1H-pyrazol-3-one
Crystal data are statistically about twice as large as those based on F, and R-factors based on ALL data will be even larger. The NH hydrogen was refined freely. Methyls were refined as idealized rigid groups allowed to rotate but not tip. Other H were included using a riding model starting from calculated positions. 
Fractional atomic coordinates and isotropic or equivalent isotropic displacement parameters (

